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Pseudo-static test of slope-single load rock-socketed pile system
under horizontal load
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Abstract: In order to study the bearing characteristics of single loaded rock-socketed pile under horizontal load ,
pseudo-static model tests considering the vertical and horizontal loadings were adopted in view of the challenge
of dynamic test, in which rock and pile are simulated with similar material. The elastic bending moment, rock
pressure around the pile and the hysteresis curve of the pile top are analyzed under different slopes and elastic
modulus of rock. The results show that the horizontal bearing capacity of pile foundation of rock slope is mainly

related to shallow slope within the range of buried depth above 3D (D is pile diameter) . The failure pattern of
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the downslope rock mass is similar with that of the soil slope, which goes through three stages: the emergence
of cracks, the development of failure surface and the failure of the shallow slope body, even though the upslope
rock mass has not formed a complete failure surface. Finally, the shear failure of pile foundation leads to the
failure of horizontal bearing capacity, indicating that when the slope is of rock, the slope mainly affects the
positive bearing capacity. When the slope angle ranges from 15° to 30°, the positive bearing capacity increases
by 41.3%, while the negative bearing capacity only increases by 0.15%. The slope material strength has an
impact on both positive and negative bearing capacity. The pile-rock elastic modulus ratio changes from 2.8 to
0.9, while the positive and negative bearing capacity increase by 80.7% and 73.5%, respectively.

Keywords: rock-socketed pile of slope; horizontal bearing characteristics; pile-soil interaction; pseudo static test
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Table 1 Model test grouping

G MED/mm HEH/mm Y0/ (%) M A/mm [TEVE 52y AR L B ) /kN
Z-1 100 1200 30 900 i A AL T A 2.8 2.6
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7-3 100 1200 15 900 rh A5 KU U8 2.8 2.6
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Table 2 Parameter comparison between prototype pile and model pile
i BEAR /mm FE4 /mm YU E E/MPa HPERL i/ MPa EN] ic 1 T A /mm”® 4 A3
Jis U A7 1000 12 000 20.1 30 000 16925 7 850 D8@100/200
P A 100 1200 2.56 517.33 1292. 8 78.5 @1. 2@20/40
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Table 3 Comparison of bedrock parameters between

prototype and model
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Fig. 1 Testing setup
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Fig. 4 Pile-rock gap development and rock cracking
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Fig. 5 Final failure pattern of model pile
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Fig. 6 Mud slope failure mode around piles

h/mm
1
S

—a—-1.0mm

—e— —1.6mm

—a— 24 mm

M/(N-m)

(a) Z-1 i Ji 1 4%

—=—-1.0mm

~1.6 mm

—a— =24 mm

-5

10
M/(N-m)

15

(¢) Z-2 B 1) fuf 2%
7 EEBESSESH

Fig.7 Bending moment distribution of model pile
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Table 4 Pile elastic bending moment

‘ A 1L 25 /(N m)
BERINES > N4 AZF% /mm
— 150 mm —250mm  —350mm  —450mm  —550mm  —650mm —750mm  —850 mm

—1 8.51 —0.12 —0.34 —0.34 —0.07 —0.03 —0.02 0.01

—1.6 8.34 0.70 —0.27 —0.47 —0.10 —0.02 —0.02 0.02

—2.4 5.89 1.90 —0.19 —0.58 —0.25 —0.05 —0.04 0.03

o 1 —4.22 0.29 0.14 —0.16 —0.05 —0.01 —0.01 0. 00
1.6 —6.42 0.48 0.28 —0.34 —0.09 —0.03 —0.01 0.01

2.4 —6.35 —0.07 0.39 —0.36 —0.21 —0.05 —0.03 0.02

—1 11. 44 2.78 —1.12 —1.73 —0.42 —0.64 0.04 —0.74

—1.6 17.98 5.63 —1.29 —2.34 —0.59 —0.84 0. 00 —0.90

—2.4 24.32 10. 23 —1.21 —2.73 —0.83 —0.93 —0.05 —0.96

o 1 —8.20 0.07 1.82 0. 60 —0.04 —0.41 0.08 —0.71
1.6 —10.42 —0.33 1.73 0.81 0.21 —0.43 0.11 —0.81

2.4 —12.84 —1.45 1.66 1.00 0.38 —0.24 0. 30 —0.69
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Table 5 Rock pressure around pile

BERIAE s AL H 1 /kPa
45 B/mm —1mm —8 mm — 24 mm —40 mm —50 mm 1 mm 8 mm 24 mm 40 mm 50 mm
—100 —0.65 —2.30 —10.13 —66. 64 —119.95 2.16 7.22 15. 26 21.16 23.55
71 —200 1.43 0.77 —0.99 —5.95 —9.75 0.28 —0.20 0.28 1.49 1.45
’ —400 0.30 —0.26 —5.55 —8.23 —8.94 —0.32 —0.26 2.60 3.89 6.55
—600 —0.63 —1.53 —3.63 —10. 84 —12.41 —0.48 0.02 2.87 4.00 4.52
—100 —8.53 —10.41 —121.00 —637.47 —656.97 5.27 5.27 20. 19 36.55 35.61
0 —200 —0.50 —2.26 —22.45 —21.44 —18.50 4.51 6.14 8.28 8.72 8. 90
g —400 —10.16 —12.41 —2.57 —8.84 —13.48 1.32 0.50 2.88 0.63 0.19
—600 —6.40 —9.53 —6.40 —5.45 —5.71 1.13 6.27 9.41 13.04 13.61
—100 —0.93 —14.37 —43.41 —106. 15 —119.41 —2.18 7.10 32.51 34.69 33.50
3 —200 0.16 —1.27 —0.14 —0.59 —1.82 —1.19 5.95 8.52 5.35 4.56
) —400 0.12 —0. 36 —0.87 —0.83 —1.13 —0.20 0.99 3.17 3.57 5.35
—600 —0.20 —0.32 —0.10 —0.44 —0.65 —0.99 —2.18 —0.20 —1.98 —1.39
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Fig. 8 Pile-rock pressure under displacement
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Fig.9 Rock pressure variation
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